Cancer-associated genomic regions (CAGRs) and noncoding RNAs: bioinformatics and therapeutic implications.
MicroRNAs (miRNAs) are small noncoding RNAs (ncRNAs, RNAs that do not code for proteins) that regulate the expression of target genes at the posttranscriptional or posttranslational level. Many miRNAs have conserved sequences between distantly related organisms, suggesting that these molecules participate in essential developmental and physiologic processes. miRNAs can act as tumor suppressor genes or oncogenes in human cancers. Mutations, deletions, or amplifications have been found in human cancers and shown to alter expression levels of mature and/or precursor miRNA transcripts. Moreover, a large fraction of genomic ultraconserved regions (UCRs) encode a particular set of ncRNAs whose expression is altered in human cancers. Both miRNAs and UCRs are frequently located at fragile sites and genomic regions affected in various cancers, named cancer-associated genomic regions (CAGRs). Bioinformatics studies are emerging as important tools to identify associations and/or correlations between miRNAs/ncRNAs and CAGRs. ncRNA profiling has allowed the identification of specific signatures associated with diagnosis, prognosis, and response to treatment of human tumors. Several abnormalities could contribute to the alteration of miRNA expression profiles in each kind of tumor and in each kind of tissue. This review is focused on the miRNAs and ncRNAs as genes affecting cancer risk, and we provided an updated catalog of miRNAs and UCRs located at fragile sites or at cancer susceptibility loci. These types of studies are the first step toward discoveries leading to novel approaches for cancer therapies.